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(54) [ ^Bj n^^l mW.*J: -f *®t&a-^ JtW^itfE? 



(57) [H*^] 

31ijggrj: 7" a* - ^» - tcJii:^ia]Xl3:it:^FS] KSS^ b D 



(2) 

1 

2 ] iH?'J#-^ 1 tCjS-r 6 6-8 2 5#<D7 5 

[11*^3] iS?'JS-^HC7nTl-6 5#OT5y® 

[ ftSRra 4 ] 1^J#^ 4 jnTtISi2?iJ* $ n lo 
Cits^il 5 ] 1H?'J#-^ 1 Cc^j^-TT 5 ymin<0±U^ 
^■5I#6^C 7' P * - - a: =S:ite^ L/ /c D N A b2?'J?: ^ A b 

^«<»{3:— S|5%=i-H-r-5DNAiE^iJ<!:. ffl!B5ffl)iart-C^ 
3lpJgE 7- n * - ^ - 1 =&^-& L /c D N A ig?'J5: iSA L 

[i§^^7] B!iis:7'n-t-:Sr-*s. i§:S:g4IBtK©'?' 20 

^. 

[it*:® 9 } EJ'JS-^ 1 Ktk-TT 5 ymano^snA 

6 <, » «-SI5* J - H r 4 D N A E^lJi , «*ffl«Srt-C^ 
35'5:fi6rj:7-p*-5'-t?:^^L?cDNAiem. ffi!^ 

aBssrtic® AT s c i tc«fc oT we^tt 

[f»*iilO] mifB:7'a*-^-AS. i«*54iB«S© 30 

[11*3111] i«*]i4ie«s<D7*o^-32-tmaa 

e^^ifrJS^L/^cDNASe^'J?:. 1im«rttc^|A-rS 

[^BJ<DI$tfflScSiB^} 
[0 00 1] 

[0 00 2] 

4. i/fcdSo-c. lsm^sLlf jafiE^MM • fiwemij 

[0 003] C<DEWiMsS.<Ofcitoiclt. ^^Ka*<DB? 



1#ga¥6-2 6 1 76 7 
2 

[000 4] . E?li^if» 

[0005] tc?.r. wmki%^is.<om.W:WSR-C!k 
«. ma^m. ^{fc^fcfcw^sg/'jr^oi-pi^c^ 

■CC^-S. ^if9l3:e^;l/=3-;^*«a (1-4) iffi^b/citi* 
?f50T5 0-;^<!:, a { 1 -6 ) ^■^tCj:^S:5}-n«S 

[000 6 ] ^l&^^fiS;<D^S^t?*-5,^*&^)5S;ffiE5g 
tt. ADPe/Jl'n-::?.$>5li{iUDPd/Jl/r3->c^:S^iL', 

tf^^^^l*. « ( 1^4) i»-^?r{'F-&ii»^^e^ 
i> a (1-6) *S^^-P< Sttm (r^7>9^>i'> 

i ± < m:^£itt®©^^*5»a-r 5 c i *s^ik$ nru 
[0007] 

[^?^Ai«9ib^^ i-rsiis] uebfcR 
stc^tgb. ^©aeiF5:mgtb. -^nmrn.. :e«c©ff 

[000 8] 

[^jli^r<S^-r-2.fcJ6©#f5] ilB^SI* 



3 

WP5g5rmtilU. C<DPfSSe©7 5y^i2?i]€rB^6A^ 

[0 009] -r^cb^sjc^BJli. iH5>J#^ 1 iCyfif^M 
# 1 tCiS-r 6 6-8 2 5§<DT 5 >KBSJiJ=&W-r S * 
^|J#-^ 1 (C^r 1 ~ 6 5#<DT 5 ^g!iH?iJ«:Wr-5V^^ 

[0 0 1 03 ^?c. E?iJ#-^ ] {c^^rr 5 

MiB?iJCD^gP*«l'Mi— 3?*=^- K-r.2)DNAiH2^iJiH 
tJifflSart r»Ji-5Jfife)&: 7'n ^- - i ^JS-^ b/c D N A 

[001 1 ] S 6{C. 3tf^?gK. ^'M-^ 1 iCmTT 5 
^S!83Slffljart-C|fe3lPlie&7'n*- if - <!: ^S-^ L^t D N 

Am^i'kmwsmnicmx-riy c i^c j: -c ^si^ss 

(5^ :7- o ^ - $1 - i ^aiai£^ i L- D N A SE3?"J 

[0012] ^^m<o^^im^-oi,mf^m^^ica. 

[0013] «T. 3U#|^^ri¥$ffljcUiBjT5. :$:#|b««: 

[0014] chib<D';)^mm(Dmmicj: ?>mm-^iiSL 
[00 15] firs o-;^'(bc{tr 5 ci-;^-^fi£3K?rJP 



(3) ifgg^e -2 6 1 7 6 7 

4 

^^MS©'&18;J5I.Ci«:^j«£5©-C. -f*©wag«5 
[ 0 0 1 6 ] < 1 >ll^'^ 

[0017] -^:?.©g»ia^^^7Kf^0/j::iSi^i^^— ^^- 
?:^l<5Tif95^l/> 50irt.1 Tns-HCKpH8.5). 5nW EDTA. Sm 

fc^SiS^^SOtW Tris-HCUpH7.5X 5rtM EDTA. 5nM> 

20 AE-HzJVD-^^CWhatjnan VE.-Sn^m^^X f V if =y V 
■f-*^f^, -^^gil»Sol^S^:&-gtPiS^«. Boyer 
iPreiss©:^rft (Carbohydrate Res. 61, 321-334 (197 

[ooi8]c-5br. 'f^^itaeow^^tiao©^^ 
^}K:t)*inTtf 6n, -en-en?: IS. iis. inMi 

O/Co ySttlii^lS, § etCTovopearl HW5SF*ffiti?c-y 
UJl/TS KdT'Jb^mStSlKSDS-RACEJtCJ:?)^— ©--O K 

iivx^Wfm-^in, uirii.{,^mfmmx;^i, -e© 

[0 0 19] C©J:5;cLrffiS!{L.?c»^©N^©7 

[0020]!^, pi^icbr I . imG^mmmf^com 

40 S/c, cn6©^^liII®©^S<J:SiMla{*S 

[002 1 ] 

< 2 > >f *S.»S^^**©cD(W5 <; -©«^ 
cDNA3-/:/7'J-». -r:^S^*a^3&>i3inRNA?:»tb 

l6tcj:oT2:*iK(fcbfcfc©?:-^d75f-tcifAt. :*:J1 

ffiiitcjgK^ft-r s c i ec J; 0 ^^ isf c i # . 

50 [002 2] 7-Y>^5 •;-Of^M«Cfflt,i^--<d'a'-ti. 



5 

^tlttri^gJB^tt-^, MDlecular cloninq (Memiatis T, 
et al. Cold Spring Harbor Laboratory Press)tCiSSS 

[ 0 0 2 3 ] < 3 >^5E9e«Ct^^cDNAS:C;^fe#jte 

(*D N A 5^ tT'^ u -ti-^hm^^mmmm&.'if'inh 

[0024] nhrifcMB,'^±^m^\^^t—U^y'u 
J:0. ^fe^DNA^-fr^T^i-i^O^^^^SJS^^t^jSESii 

[0 0 2 5 3 i7D->^h^n/ccDN^^)-5,lMSS^fe^*DN 
A<DJaSS2?'J<0^SC^. Maxai>-GilbertffiS> '51^13. ¥ 

C 0 0 2 6 ] C OJ: ^ LT!f ^n/cIllM<D^*»S« 
tt®^ c D N A <OSSie?U, mj^<l (O^ilt^ eKS $ tx 

[0 0 2 7] coT^ >/mse^u^^-F-r6iie^(D± 
95^) 5 1 i as^ :^ y :7 ^ 9 - -^tif ^ jv;?; 4*0 

[ 0 0 2 8 ] S /c, H5ie^l&ft{^0-^^^ite^(3D^X 
l>b*5>^r>^-fe>;^RNA=&^3F^S'lf^C 

10 0 3 0] c(D^^t,cLxmm^ritcmmm^. ^ 



(4) 1^^^6-2 6 1 7 67 

6 

[0 0 3 n ^:^?fltCC>^>, iEJtJS-^ltcS^TTS^M 
MflBF*g-r^^-HJ#e^c ^'P ^ - i D N a 

CDt. l5liH£^cDT>^-fe>>^RNA^^Jg?i^-54><D 
h D N A ^ iS A -r ^ C i ^ c <J: r ? 7 e» C i T ^ ^ . 

A. m^%m^^mm<omm^^<m^^^m7rsrh. 
[0 03 3 ] -f 4^(Dyp h7'^;^. hcDinm. 

1cti)\^7s^. R2,«SIS (Ohira, K. et al. Plant Cell 
20 Physiol. 14, 1XL3 (1573)) . BBtT^^V (Cant)or 
q, 0. et al.Expt. Cell Res. 50, 151 (1968)) . 0. 
3%:^-feV>7kM®. Ippin02. miZYo 

[00 34] -jMUCC, gfS^C±fe^lt6T1f 
-^m^ i^:r:^;i'?'-fr-5ag(DiffflJ!ai \%-^ 

•fenif^A (Macerozvme) RIO. 4%-fe JU^--tfR S 
(jy±. (*^) JfiS-I^^Jl/FS) ,0.5% Caa.-2H, 

30 a 0. hy^ ^^':k\'V^^'^±)^)^m., o. 41^-5^ 

ly::~\-)\^'^^i^ 10ml ^DS^Tgygiil^r^. 
[0 03 5 ] CO^?B[(DpH*5. StciiiSlL/. 2 7*0 
rSB^PaltiiS (4 Orpm) ^1>T 3 BfrBl^gT-So 

'^%^\c^^^\:,'tc'D'xx\':f^7s\mmWL^. 4 0.M 

[0 03 6] rLOX'^^LhXmhnhV'Vi YV'r7X Y 
xu^ ha;j<L/-t/3>tCi:0DNA?r^A*r-2>:& 
(Tada, Y. et al . Theor. Appl . Genet. 80, 475 (1 

40 [0 03 7 ] :7*ah7'^;:^h^. xu^hn;i^b-^3 

>iStfi^S (7CrTW KCl, 5rrW CaClj . 5nW 2-[^)^7tU/']x^'>';^J^ 
*>'S(NE5), 0.4M v>x h-jl/) ic, 2xi0'<i/m 
1 <!:?j:^J:^»tC5SSL. 0-2 0 y gODNA^m 

DNAibXtt. atA-r^DNA 
iie^«:^t?DNA) 0ffeK:/^-^'^^av-<S^>^Hffite 

'^^^^'t'hrfzfX \ YimxttilcVxi yv'^ 
7.\l^\t.^ ^AL<fc^<E:-r^DNA4>(5lB#tCco-transfo 
fTnation$n'5)5i^*i]gCi<D'C, ^^-^ ^x^-v^i^y^^ 
50 l^/ciiiR^J:!?. »$<i:<fl5MSlft*fflJia*iS!/?-r'SC<i: 



# 
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[0 0 3 8] y'UW^T.VtDNACDm-^M^O'C'V 

V/cm. B$PBTig^^^?^Tw.^^3 0. OSU#i^r^ 
[0 0 3 9] ^X^t. ilEOJ: ^> CC L-C?f f>n/cffme^ 

ffl»aC[)fflft<*--C>^^*S (Fuiimura, T. et al . Plant 
Tissue Culture Lett. 2, 74(1985)) 

gi(50Xg, 5») tcirO. R2Jte^ig. 0. 4My 

2. 4-D. 0. 5 p pm-^>>^;UTx-^>. 3%7.^ 
ti — :^^mMUtcN 6^i& (Oiu. C.-C. Proceedings o 
f Symposium on Plant Tissue Culture (Scientific Pr 
ess, Peking) p. 43 (1978)) (rCmMV. fflJfSSfc^r 1 0* 20 

[0 0 4 0] S«l 4HS^C, mmCJ>^-^ i/u-^^iyy 
^5 0 M g/m IglJJDU. $6tC2iMPBl^SL/, 

nci^-3:?5itS2iniDSr^Wb/c6. >'Wd^Pv-fi^ 

S^T (3 OOOJl/^?;^) T««UT»{t$ii5„ 

[0 04 1 ] m^^mmsm&^f)^^^trixi^^^u 30 

C0042] 

/c&cDie?iJ-e*S h-^:7> F?:N7K^ffjJu:W 40 

SnTte»9, 1 2 8'-3 2 2#Oi£Sl2?'W^cncc*BS 

[0043] C(;DF^>i/y h-^y'^ F?:3- FT-SSe 
?*J<Z)TS£^ . «!t<D ^ ^ * 3 - F -r IB^iJ* :7 u ^ 

31$-tf/c[^CC, C(D^>^^*i^^T^CI:7'^;^ Ftc^$6q 

[0 044] <^^^M<OjX:^m>:^mMifC^h\i. 11m 50 



Itga^ 6 -2 6 1 7 6 7 
s 

^i-} h t fc{t^^ano:>mi}^x(D^<&^:b^'pim i 

mm(oxmi^^mcmm^ct:f)^xt. m^. 
mmxmmo:>i^m^mi.c^\.^xtt>^x^mx^ 

[0 0 4 5] 2^:^BStcj:-^r?7326t:. h 
^ F^3- FT^SG^^^Olli§ycD>f^^t&Kot:r 

[0 04 6] ^MLi^Cct^^, *^?^^J:r>Tf#6n/c 
<i:^^C(DS^§iacD±«Mlg^3^F0TC^-5o 
j\^7sA^<Dy'u^-^-rj:atig^r^ct(^c^-:>xA 

^cD^:^. f#6n/ajKSJftiiiK;c^)niMc7)^3ta& 
•^^mm(D^m^i^i^-&'^^cti)^xt^, ^tcri^ 

[0 047] ^^^mmoiimo-i ^-^mm^-oiimmcocm 

Atcn- F$nTt^2> F5>t^5» F-^":7'5^Fl3:-/:^^c4d 
i^Ximr^SlS^nmmcrzay'^::^, htc^?f5i^ 

- Ff ^issie^u^cf^^r. ff.^<Dsa?rr3- F-r^^ 

>^ FCC^?f Sit^Cdd5rt-5o 

[0 048] s e^c. msKommii^-oiimmommm 
i4^^"r^se?rn-Fbrt^^iasie?iKi, -/>hrF 

m^%^mi^X'A&^<0R^i^7tj:'^ Ctt^cJi^X. II 

Mm^imj:'>mcm)ix^i, litftcommfimi 

[0 049] *l%?g(DcDNA(DJ£«iSyiJ*«UT. 
^e^Sft*^cn±PCRffitj: i'(D^a*SU'C«r^l^r c 
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[0050] 

^M\t^^Ct^btj:{,^m^ Current Protocols in f^tolec 
ular Bioloq/(F. M. Ausubel^fflSv John WileyA Son 
s , Inc . , 1987) ItC ^tlXl>^ If A CC L /c » 
[005 1 ] 

< 1 > iii^co :^mm^'oim^(Dnm:t ^ncon^ lo 

>i::<l^6i^^-1^-^fflCir*95?=t. 50mM Tris-HCKpHS. 
5). 5rrW EDTA. SrrM^-^L';^?^ hx37>' - JU=l:#0^ffivS 

^$-t±/c. tt^U/cge®i:&^:50TiM Tris-HC1CpH7.5), 

?§SSL/. ^t?f?^DEAE--fe;t'n-X(Wiatman DE-52)^JlCi 

[005 2] A ^Wm^-Oimm^^t^m^U. Beyer 20 
iPreissCD:^^ (Carbohydrate Res. 61, 321-334 (197 

CC, rSttlH^J&Toyopearl HW55F^fflli/cy;l/5S:^^ 

mmts\:^'^^ >; 7 ^ j^t ^ k y^^mm-a^ift csds-page) 
[0 05 3] n^-^rxtcumoA^wB^'^i^mm^ 
[0 0 54] <2>iim(DA^mi^'o^mm(OH--^ 

T) tCiR^$-li/c. cn?:. Sa^J^er^g (Applied Bi 
Qsystens IncS) i:mi^XH~mm^^h^<OT ^ ^mEJ^l 

ysc^c^-rfi^i-e^-s tmm^tifco 

[0055] 

'7A>7n V h -CCJ;>3. rrftNA^:^tf#UA-RNA 

maty y Jl-^i^mODcDt^^fSL^ h?:fflC^/Co i#6 
n/ccDNAl^ Aqtlir-AicDNA^rJliffif^, invitro^S^^ 50 



nm^d-Z 6 17 6 7 
10 

>^-v>:^^*> h (StratapenettiS, CICAPACK Cold)?: 

»; - <D:^ * $ 3 . 3x10* V$>-ofc. 
[0 05 6 ] 

< 4 > gE^cDNAO ^7 n > ^ 

-^^DN^ (1S^J#^2CDTH >'Ml^Jcp8-'2 0#S(D 

Stc^-Tc i2?'J*ffe^DiSS (N) JJY^^»@E-C* 

[0 05 7 ] miao^^cDNA5-Y-:?'-7 V-co*cD:tecl:^ 
3oo,ooofiico!tA£:L/c7'^-i>^. ^?^ig«&±tc^/S;5 

*0S^^C:re£^CDcDNA(D;^^ ';-->^5:?Tnco/c. -e^D 

r^T-i^DNA^POiiU. CCDifAK^T-ti. T^T-i^DNA^ 

^ ^ C Omi^^ V'=y:K^ F pUCllSOEcoRlSPfetCjf A 
-r^C<hCC<fcoT. y'^yy. % F^U->(pRB33)iO-Cc 
DNA^?f/Co 
[005 8] 

< 5 >^it9Sf^CtS£5gcDNA(DlSSl^lJCD8?W 
pRB33W:^^n^tgSie^J<D8tS?:^-f 7=:t^->aCC cfc 

(Messing. Methodsin Enzymol . , 101. 20-7S (198 
3)) ?Tr>/c. c:ni^:J:^3^f ^^i:rclgSlS5iJSD^CCDiH?iJ 

[0 0 5 9] C(DT5 ^^ia?»JO^'-e, 

bHC>r=tj£'r-2>B5?'Jl*. 1 2 8-3 2 2#@0«Si2 
^iJ&C^oT33- F§n§ie?iJ (T ^yMS^l-6 5 ) 
X^ 0 , fi£^ftSfStC>* jr^T 5.1E?'J&3:. 323-2602 
#gcDJSSSe?iJtcJ:-:>rn-F3n^Be?iJ (T^ 

-^6 6-8 2 5) ra^. 

[0 0 6 0] ±iB7 a mh^y$]^(i^^ > 

>CC J: «) #Ji2 n/ccDH^*^^^»ftf^ltg^OcDNAT'* 5 
ft!it*mj:^> F^>^:^^ F-i:7*^F*wr'5Ci;&^B|6 

[0 0 6 1 ] fa. mmicuxmkL. g^^L/ciso^ 
[ 0 0 6 2 ] < 6 > iiis<7) -( ^Wi^^-ocimmm&^ 



11 

RBE3R?r^#/Co pBIRBE3Ri3:. pEl222i^CA^'t ^ ±3 

'y-^lf'^ ^ ^ ji^(D35sy'u^-ir "OTmc. Ill 

[0 06 3 ] pBlRBE3R^mi^^fc^:^(DmM^ik^. 153 

*Wr'5:7-^;^5 HiLr. l O ^^pUC l 9 -H 
PT^^C^ 2 0Mg<DpBIRS3i<i:tCC, 

[0 064] XU^ hU7^\y-ty3>itt. WM^KA 7 

[0 06 5 ] :^mMWt{-xm(>c^ iimom^^-^^m 

[0 0 6 6 ] 

imumz] iim(DW^^-:>iimmmB^y'a^-'^ 30 

[0 06 7] <l>^^^^'yM.DMDmmty^M.'y^ 
y'yV-<Dmm 

U/c-Y^^SDNAta, RopersiBendichiD:^^ [Plant 
MoT. Biol. 5. 69 C1985)tCS£-5TI)liaorc. ^etl/c 

nNA^mmmmsauiMxm^^mL. $ h^c^^sm^m. 

^iB^.C^»gt^:^^^^•^rlOkhlaJlCD»fK-^^^fco che> 

0»T)=T-?r. BamHir^^]KL:^cAEMBL3:7 7-v?CDT-Ai 
>f > t' h U . h (Strataqen 

e&M. CIGAPACK Cold)?:ffiC\ y?:^7>U 40 

o\ :kmmi£3S2mcm^:^-^i>ctt,c^r>x^^<om 
[0 06 8] <2>iim<D^:^ms^-:^i^mmm&T 

fiuaiCD * y A ^ r/-^ y — CDcfrCD*5<t 100 , 000(1 

mm^:&&'i-<oy'a^-^-mm<o:^i^ so 



?$g3¥6 -2 6 1 7 6 7 
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ibofm^o^-iyt^hyy-iymK^mmL. t^xmn 

yr-V'^u-XO'i ^—^^mR L A RB3i ^« L 
fc. 

[0 0 6 9] AR&3y T-ty^yJ^^tfC^tti^t^Xyy 

^^yhu. mmMmsa\ix^mLfcm^4-:>(Dm}i^c 
^ii^titc^ $^(tc. mi^oDcimcos'mM^y'O'-ytL 
X. i^if^^S'W^tfrjri^ yu^-^-mm^-^t^m^ 
^^Mb^c. y'a^-^-mm^^t^mn-it. arb3^ 

^IJRl^EcoRli BamHItCj: or^KT-S^C <b lCj:^Xn 
htl. Ctl^ pUCnSCO EcoRI t BamHTiC ^ ^ ^iPf 8^ >f }? 

Ab. nhrifcy'=y:p<^ F^pRBPii«'f^l:f/c. 

[ 0 0 7 0 ] < 3 > iim,<D ^ ^^^^9S-9its^3t^E^ 

<oy'n^-^-W^(D^^mm 

^_->^^tc^atc^^ti^l2?UCTAT;«5?iJ>:j:i')^l^-^-S 
[0 07 1 ] C,<D^'b\CbXW:^m^^tlfcirmcO'^ 

^^m^^-:^^m^.<omBF^<Dy' u^-^- mm<oi^w^ 

mcy'u^-^-iiCn^'^r^ct i>m htix^^^m^f'^c 
[ 0 0 7 2 ] < 4 > iiiao >( ^^mB^'r>vtmmMB=^ 

pRBPitc-^^ti^ :^ PCRffi^J: r#gfr ^> 

/c26. 2acr)'^^DNA:7*^-^-7-:|:-^^b/Co 5' ffiijCD 

?u (ie?im-^5) 3' m<oy'y'<-7-\'X. seyij 

S^4*±SS#-^9 9 5-111 btctgfflmie^U (12 
?iJS-^6) ^^T^o cn6(D:7'7-{v-?:fflliTpRBP 
iCDPCI^CCct^lfipSSrtf^ft^ te<fc^l000bpCDafT)T-?:if 
itiU/c. ^f ^n/cfflrH-?rpUCia8CDHincII-y--< htCifA 
pRBP2?:?f/c. C(DnKmi^<Oi&WES^\^'dk'^Uc 

i7:^5H^;!i^i/cCr>/Cc CC'C?#e»n:^cpRBP2fc3:. IIIMO-^ 
^fe-ot^S^2G^O ^- 5? -"iS^iJcDTSittcxbaifc 

[0 07 3 ] < 5 > 111320 -Y ^^SoC:tS^^ite^^(Z):r 

BI221 (Jefferson etal . ; EWBO 3.6, 3901 (19S7) pBI 
221l3:aontecht±ck D A=^)5rBamHI<i:SstItC J: «p ^KL 



(8) 
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"y—^C^Mi&M. DNA blunting kif^^mi^^^'MitU 

[0 074] d^Ur. lll^<D-r^SoC:^SE^3gfc^ 
10 07 5] <6>llim<D-(^^-ol'}mmM&'J'(Dy 

(0m^(0a)^^^^mb<Dy5'i£CTada Gt al., EWBO 
3.. 10. 1803-1808 Cl991))CCae-:>rPI-</ciC5. B 

[0 07 6] c<octf)^h. jim<D'{ :^m^u-:>iim 
bfc^^-DX. iim<o^-:>i>-^mm(oy'u^-^-^m^> 

nJter ^ -5 C i ^it>3D5 o /c. 
[0 07 7] < 7 >IIlMCD-r^>^tJoC'^B^jifc^ 

:^ ^ KpRB33^ EcoRir L . ^»r**ffi^T4 I>iA.1< 'J ^ 
^-•■fe'CSviitSl. DNA bluntinq kit)^fflt>-C^?&>(bU 

y'U^-^~i^t^y'^:^^ FpRBP2(D5maIiC<J:5^ 

mmm&^oy v^-^- oymc jimco^-o a mm 

e^AM^iS$n/Co cn*, pRBPRB3i«{^t:t/c. 
[007 8] 

< 8 > -fe > ;^ iiiStt-:>t:^B^^Se^^^ -Y * --O^ A 40 
pRBPRB3:7'^;^ = KDMA^r. <6 >T3ai'<;^c:^aT. 

im^y:t:^y^V^—^'m(43t4Mm. MSH^^S. 

gat». Maitsss^s^-s, ^^Hi)ifi^>i?-, 1989) 



if^ia^e -2 6 1 7 6 7 
14 

[0 07 9 ] ctihot^m^^. j^^mcD-^yy^um 
ms^riimm^A&^^mxt s c i j: 9 . 

[008 0] < 9 > iim<D ^ ^^mw^'oimmmBi' 

bfcht. JA DNA tJOJ^^— fe'^rffll^T^S^^tfib 
L/Co Ctl^pBI221<DSmalgP{4iC. pBI221^C^^ tl^ :^ 

»; "yy-^-^^ ^ ^'^)\^:^(035sy'u-=t- ^-oW^ 
T*S-^UT^?dSU. Cor)iie?-cDiaeiffB^3:35S7*a-=t 

[008 1 ] phl9£E3K^^^mm\:&^m^^X ^ :^ 

y'xjVy'^y^ Kc^AL/cc ?fJSKJft$ti 

[0 08 2] 

vm^^iz-oxmm^ti^hT ^ ^m^^\^m'r^mmw:& 

[0 0 8 3 ] ^/c. ^:*B3tcJ:01f ^ii/c>f:^^t9So 

[0084] 
[Em] 

seyijs-^ : 1 

S^lJCD:B$ : 2918 

i2?'J<Da^ : cDNA to mRNA 

: ^ V1f ■t^f• ^ (Oryza sativa) 



(9) 



^ig¥6 -2 6 1 7 6 7 



15 



^'n->5 : pRB33 
: 1..127 

mm^^^btc-m:: p 

^SEffiS : 1..2918 



16 



^If^^rTSTiS-^ : transit peptide 
I^SiiS : 128.. 322 

: mature peptide 
SSaS : 32 3.. 2602 

: 2603.. 2918 
)Kio i^^SiSLrc^^'ffi : P 



CCCXIGCACAC CCACACACCG ACCACCACOC ACCCCCTCCT CCXnTTGCCT CrCCCCTGAG 
GiVGGCnTAC GTGCAACCAG AGCCCCCCCC TTGCCGCGGG ATCCGATCCG CCTCCOGTCC 
OGGCGAC ATG CCG GCG CCG GCG TCT GCG GTT CCC GOG AGC GCG GCG GOG 
Met Ala Ala Pro Ala Ser Ala Val Pro Gly Ser Ala Ala Gly 
5 10 
CTA COG GCG GGC GCC GTG CGC IT C CCC CTG OCA GCC GGG CCC CGG AGC 
Leu Arq Ala Gly Ala Val Arq Phe Pro Val Pro Ala Gly Ala Arq Ser 
15 20 25 30 

TCC CCr CCG GCC GCG GAG CTC CCGACG TCG CCG TCG CTG CTC TCC GGC 
Trp Arq Ala Ala Ala Glu Leu ProThr Ser Arq Ser Leu Leu Ser Gly 

35 40 45 

CCG AOV TTC CCC GCT GCC GTT CGCGTG GGG GOT TCC GGG GCG CGC CTG 
Arq Arq Phe Pro Gly Ala Val Arc^/al Gly Gly Ser Gly Gly Arq Val 

50 55 60 

GCC CTG CGC GCG GCG GGC GCC TCA CGG GAG GTG ATG ATC CCC GAG GCC 
Ala Val Arg Ala Ala Gly Ala Ser Cly Glu Val Met lie Pro Clu Gly 

65 70 75 

GAG AGC GAC CCC ATC CCG CTT TCA CCA CCT TCA GAC GAT CTC CAC TTC 
Clu Ser Asp Cly Met Pro Val Ser Ala Cly Ser Asp Asp Leu Gin Leu 

80 85 90 

CCA OOC ITA GAT GAT G^A TTA AGC ACG GAG GTT GO^i GOT GAA err GAG 
Pro Ala Leu Asp Asp Glu Leu Ser Thr Glu Val Gly Ala Clu Val Glu 

95 100 105 no 

ATT GAG TCA TCT GGA CCA ACT CAC Cn GAA OX CTG AAG AGA CTG GTT 
lie Glu Ser Ser Cly Ala Ser Asp Val Clu Gly Val Lys Arq Val Val 

115 120 125 

GAA GAA TTA OCT GCT GAG CAC AAA CCA CGA CTT CTC CCA CCA ACA OGA 
Clu Glu Leu Ala Ala Clu Gin Lys Pro Arq Val Val Pro Pro Thr Cly 

130 135 140 

GAT COG CAA AAA ATA TTC CAC ATC CAC TCT ATG CTT AAT CGC TAT AAG 
Asp Gly Gin Lys He Hie Gin Met Asp Ser Met Leu Asn Gly Tyr Lys 

145 150 155 

TAC CAT CTT GAA TAT QCA TAT AGC CTA TAT AGC KA CTG CC7T TCA 0\C 
Tyr His Leu Glu Tyr Arq Tyr Ser Leu Tyr Arq Arq Leu Arq Ser Asp 

160 165 170 

ATT GAT CAC TAT GAA OCA CCA CTC GAA ACA TTT TCT CGC GCT TAT GAG 
He Asp Gin Tyr Glu CTy Gly Leu Clu Thr Phe Ser Arg Cly Tyr Clu 
175 ISO 155 190 

AAG TTT GGA TIT AAT CAC ACT GCT GAA GCT CTC ACT TAT CCA GAA TCG 



60 
120 
169 



217 



265 



313 



361 



409 



457 



505 



553 



601 



649 



697 



745 



(10) 4#&a^6 -2 6 1 7 6 7 

17 18 
Lys Phe Cly Phe Asn His Sen Ala Clu Cly Val Thr Tyr Arq Clu Trp 

195 200 . 205 

OCT Ca CCC a:A CAT TCT CCA <XA TO CTA OCT QiJC TTC AAC AAT TCC 793 
Ala Pro CTy Ala His Ser Ala Ala Leu Val Cly Asp Phe Asn Asn Trp 

210 215 220 

AAT CCA AAT OCA GAC CCC ATC AGC AAA AAT G^VG TTT COT CTT TGC G^C 841 
Asn Pro Asn Ala Asp Arq Met Ser Lys Asn Clu Phe Gly Val Trp Clu 

225 230 235 

ATT TTT ac CCT AAC AAT Ca GAT CCC TCA TCT CCT ATT CCA CAT OGC 889 
lie Phe Lgu Pro Asn Asn Ala Asp Cly Ser Ser Pro He Pro His Gly 

240 245 250 

TCA CCT CTA AAC CTC CGA ATC GAA Aa CCA TCT OCT ATA AAC GAT TCT 937 
Ser Arq Val Lys Val Arq Met Glu Thr Pro Ser Cly He Lys Asp Ser 
255 260 265 270 

ATT CCT CCC TGG ATC AAC TAC TCT CTG CAC GCC CCA CGA GAA ATC CCA 985 
lie Pro Ala Trp He Lys Tyr Ser Val Gin Ala Ala Gly Clu He Pro 

275 280 285 

TAC AAT CGA ATA TAT TAT GAT CCT CCT GAA GOlG GAG AAC TAC ATA TTC 1033 
Tyr Asn Gly lie Tyr Tyr Asp Pro Pro Clu Clu Clu Lys Tyr He Phe 

290 295 300 

AAG CAT CCT CAA CCT AAA ACA CCA AAC TCA TTG COG ATA TAC GAA ACT 1081 
Lys His Pro Gin Pro Lys Arq Pro Lys Ser Leu Arq He Tyr Clu Thr 

305' 310 315 

CAT CTT CGA ATC ACT AGC ACG CAC CCA AAG ATC AAC ACG TAT CCA AAC 1129 
His Val Gly Met Ser Ser Thr Clu Pro Lys He Asn Thr Tyr Ala Asn 

320 325 330 

TTT AGG GAT GAG CTC CTT CCA AGA ATC AAA AAG CTT CGA TAC AAT OCA 1177 
Phe Arq Asp Glu Val Leu Pro Arg lie Lys Lys Leu Cly Tyr Asn Ala 
335 340 345 350 

CTC CAA ATA ATC CCA ATT CAA GAC CAT CCA TAT TAT CGA ACC TTT CCC 1225 
Val Cln He Met Ala He Cln CTu His Ala Tyr Tyr Cly Ser Phe Cly 

355 360 365 

TAC CAT CTC ACC AAT TTC TTT CCA CCA ACT ACT CCT TTC CCC ACC CCA 1273 
Tyr His Val TTir Asn Phe Phe Ala Pro Ser Ser Arq Phe Cly Thr Pro 

370 375 380 

GAA GAT TTA AAG TCA TTG ATT GAT AAA GCT CAT GAC CTT CCT TO CTT 1321 
Clu Asp Leu Lys Ser Leu He Asp Lys Ala His Clu Leu Cly Leu Val 

385 390 395 

CTC CTC ATC GAT CTT CTT CAC ACC CAT CCC TCA AAT AAT ACC CTA GAT 1369 
Val Leu Met Asp Val Val His Ser His Ala Ser Asn Asn Thr Leu Asp 

400 405 410 

OGC TTC AAC GCT TTT GAT CCT ACA GAT ACG CAT TAC TTT CAT ACT OCT 1417 
CTy Leu Asn Cly Phe Asp Cly Thr Asp Thr His Tyr Phe His Ser Cly 
415 420 425 430 

TCA COC CCC CAT CAT TGG ATC TCC GAT TCT GGC CTT TTC AAC TAT OGC 1465 
Ser Arq CTy His His Trp Met Trp Asp Ser Arg Leu Phe Asn Tyr CTy 

435 440 445 

AAT Ta GAA CTT CTA AGA TTT CTA CTA TCC AAT CCA AGA TCC TCC CTC 1513 
Asn Trp CTu Val Leu Arq Phe Leu Leu Ser Asn Ala Arq Trp Trp Leu 
450 455 460 



(n) nmw-d-Zd 17 6 7 

OS 20 
GAG GAG TAT AAC TTT GAT GCT TTC AGA TTT GAG CCT CTA AGG Ta ATG 1561 
Clu Clu Tyr Lys Phe Asp Gly Phe Arq Phe Asp CTy Val Thr Ser Met 

465 470 475 

ATG TAC ACT CAT CAT OGA TTA CAA CTA GCA TTT ACC COG AAC TAC ACT 1609 
Met Tyr Thr His His Gly Leu Gin Val Ala Phe Thr Gly Asn Tyr Ser 

480 485 490 

GAA TAC TTT CGA TTr OCC AQ GAT Ca GAT GCA CTA CTT TAC TTC ATG 1657 
Glu Tyr Phe Gly Phe Ala Thr Asp Ala Asp Ala Val Val Tyr Leu Met 
495 500 505 510 

CTC CTA AAT GAT TTA ATT CAT CGA OT TAT CCT GAG GCC ATA ACC ATC 1705 
Leu Val Asn Asp Leu lie His Gly Leu Tyr Pro Glu Ala lie Thr lie 

515 520 525 

GGT GAA GAT CTC ACT GGA ATG CCT AGA TTT GCC CTT CCT CH CAA G^^T 1753 
Gly Glu Asp Val Ser Gly Met Pro Thr Phe Ala Leu Pro Val Gin Asp 

530 535 540 

OCT GOG CTT GGT TTT Q\T TAT CGC CTT CAT ATG GCT GTT CCT CAC AAA 1801 
Gly Gly Val Gly Phe Asp Tyr Arq Leu His Met Ala Val Pro Asp Lys 

545 550 555 

TCC ATT GAA CTC CTC AAG CAA ACT GAT GAA TCT TGG AAG ATG CCT GAT 1849 
Trp lie Glu Leu Leu Lys Cln Ser Asp Glu Ser Trp Lys Ktet Cly Asp 

560 565 570 

ATT CTC CAC ACA CTC ACT AAC AGA AGO TGG TCA GAG AAG TCT CTT ACT 1897 
lie Val His Thr Leu Thr Asn Arq Arq Trp Ser Clu Lys Cys Val Thr 
375 5S0 585 590 

TAT OCT GAA ACT CAT GAT CAA CCA CTA err OCT GAC AAA ACT ATT OCA 1945 
Tyr Ala Clu Ser His Asp Gin Ala Leu Val Gly Asp Lys Thr lie Ala 

595 600 605 

TTC TOG TTC ATG GAC AAG CAT ATG TAT GAT TTT ATG GCT CTC GAC ACA 1993 
Phe Trp Leu Met Asp Lys Asp Met Tyr Asp Phe Met Ala Leu Asp Arq 

610 615 620 

CCG OCA ACA CCT ACC ATT GAT CCT CCA ATA OCA TTC CAT AAA ATC ATT 2041 
Pro Ala Thr Pro Ser He Asp Arq Cly He Ala Leu His Lys Ntet lie 

625 630 635 

AGA err ATC ACA ATG OGG TTA CCA CGA GAA CGC TAT CTT AAC TTT ATC 2089 
Arq Leu He Thr }Aet Cly Leu Gly Glv Clu Cly Tyr Leu Asn Phe Met 

640 645 650 

OCA AAT GAC TTC GCA CAT CCT CAA TGG ATT GAT TTT CCA AGA GCT CCA 2137 
Cly Asn Glu Phe Gly His Pro Clu Trp He Asp Phe Pro Arq Ala Pro 
655 660 665 670 

CAA CTA CTT CCA AAT GCT AAA TTC ATC CCA OGG AAT AAC AAC ACT TAT 2185 
Gin Val Leu Pro Asn Gly Lys Phe lie Pro Gly Asn Asn Asn Ser Tyr 

675 680 685 

GAT AAA TCC CCT CGA AGA TTT GAC CTC GCT GAT CCG GAC TAT CTT AOG 2233 
Asp Lys Cys Arq Arq Arq Phe Asp Leu Gly Asp Ala Asp Tyr Leu Arq 

690 695 700 

TAT CCT CGC ATG CTA GAC TTT GAC CGC GCC ATC CAC TCT CTC CAC GAA 2281 
Tyr Arq Cly Met Leu Glu Phe Asp Arq Ala Met Gin Ser Leu Clu Clu 

705 710 715 

AAA TAT CGC TTC ATG ACA TCA GAC CAC CAC TAC ATA TCT CGA AAG CAT 2329 
Lys Tyr Cly Phe Met Thr Ser Asp His Gin Tyr He Ser Arq Lys His 



(02) 



6 17 6 7 

22 



21 

720 725 730 

CAA GAG GAT AAC ATC ATT ATA T7T CAC AAC CGA GAT QC CTA TTT GTC 
Glu Glu Asp Lys Met He lie Phe Clu Lys Gly Asp Leu Val Phe Val 
735 740 745 750 

TTC AAC TTC CAT TCG ACT AAC ACC TAT TTT G^C TAC CGT CTT CCT TCT 
Phe Asn Phe His Trp Ser Asn Ser Tyr Phe Asp Tyr Arq Val Gly Cys 

755 760 765 

TTA AAC CCA CGG AAA TAT AAG GTC GTC TTG G^C TCA GAT CO GGA aC 
Leu Lys Pro Gly Lys Tyr Lys Val Val Leu Asp Ser Asp Ala Gly Leu 

770 775 7S0 

TTT GGT CGA TTT GGC AGC ATC CAT CAC ACT OCA CAC CAC TTC ACT OCC 
Phe Gly Gly Phe Gly Arp lie His His Thr Ala Glu His F^e Thr Ala 

7S5 790 795 . 

GAT TCr TCA CAT GAC AAC AOG CCC TAC TCG TTC TCA CTT TAT TCT CCT 
Asp Cys Ser His Asp Asn Arq Pro Tyr Ser Phe Ser Val Tyr Ser Pro 

800 SOS 810 

AGC AG\ ACC TGC GTT GTC TAT CCT CCA GCG GAA TGAGAACACC AAGAGOCAOC 
Ser Arq Thr Cys Val Val Tyr Ala Pro Ala Qu 
815 820 825 

ATCCAACTCT CrCCOGCrCG CTACTCCCAA CCAGCAAGAA AMCTACTTC CCACCMTCT 
CTGAAOGGCT TTCCTAGCTT CTGCTTCGAT GAATGCCCXiA TAGACTACAC AGCTTOCTTT 
TGTGCnTGC GCTCCCAATT TGTACnTTA CTTTCTGAGG GAAAGAAACC TTTATTTCTA 
ATTATCTATG GCTCTCGAAC GGCGACGAAA CCATGAACCC CGTATATTTG TTCCTACCCT 
TCGAACTGCC AGTTATACAT ACTTCTCCAC TTCfCTACfiiT CTTCTGATCC TTGAATC 

[0 0 8 5] mi^n : 2 ^ m^i<Dmm : f&im : 

le^iJcDS^ : 20 : tV^ V-T^^^ (Oryza sativa) 

Ala Ala Gly Ala Ser Gly Glu Val l^tet lie Pro Clu Gly Glu Xaa Asp 



2377 



2425 



2473 



2521 



2569 



2622 



2682 
2742 
2802 
2S62 
2919 



10 



15 



Cly Met Pro Val 
20 

[0 0 8 6] mm^ : 3 

ie5"J<^S5 : 38 

mmom : mm 
v^r^ui^- : mm 



38 



ACNGGCATNC CRTCRCAYTC NCCYTCNOCW ATCATKAC 

[0 0 8 7 } mym"^ : 4 

S5?'Jcr>g^ : xno 

: Cencmic DNA 

GAATTCTTAA GTACTCAACT CACACCrTTG CTCrGCTTGG TTTCATOGCC TCGCCCAACA 



^ : :t y 1f I?" f - w ^"^ COryza sativa) 

!i7a->:g : pRBPL 

^WL^m'i'%^^ : promoter 
40 #S{4S ' a..996 

if$m*'^SL/c7^S: P 
i^*7n1"iS-^ : TATA siqnal 
i?^i{iS : 9S3..958 

^^^^{.fcysm: s 

^mn:7nrl^^ : mRNA 
??2Efi[il : 997.. mo 



60 



(13) 



1t&g¥6 - 2 6 1 7 67 



23 



24 



C^WWVTCCC TCTCOCCAAT CCCCTGCACC CACCXCGACT COCCACTaC aACAOGATG 120 

TCCTCCATTT TCGCAGCCCA TTCTTCACCC CGAGAAAOGA TG^TCGACCA CACCCTACTA 180 

OCCTACrCAC GTCACGCTTC GCACCAC7TCC TTCTCCCrCA CCTCCTCCTC MCC7TTACA 240 

CAGAGCrCAC AGAGCAGAAC AGAAAAATC^ AACAACAGA,G CACCCCTCTT OCCnCTTCC 300 

ATTCACTGAG AATTTGTTTC CTCTTAAGCCT CCTGGGTCCA GCCCAAaCC G^TCTTCCCT 350 

mo i lom TCCCTGGGTA ACAAAAACCG CGACCAAWIA GG^CAAGGAA AAACAAAAAG 420 

AAGCACACGA GTAGCAAGTA CCAGGGACQG AGACCCGACG CAPiGCCOCGT TACCGGTCCA 480 

GAOOGAAACC CTCCCCGCCC TTGCTTTCCT 'TTrCCrCrCC TCTTCCTCCC CAACCCGCGC 540 

CCTCCCCCAC CCCCCCCCAC CCCAACTCGA TCOGrCGTGA CTCCCCCTGC aCCACCCGC 600 

GCCCCACCCC CGCTGCCaC CACCTTCCAC aOGCAGCAG COXTCOCAT OGGACTCGAG 660 

ACGOcocccr ccrcrccrcr cccttccccc ggctaacgca aacgtgacgc gcggccgccc 720 

ACCOGAAAGC GGACGCTTTC ATCCCGACOG GCG^CGGG^A AAGCQCGCC CTCCCCCCTC 780 

OCCOCCTGAC TCCCTGCCCC GCCGATTCGA CCG\CGCOCA ACCGCCTCTr CCCCCCCCCT S40 

CCCCCCAGTC CACCCATCGC ACACCCACCC TCGCCGOCCT CGMGCCACT aCGCCTGAG 900 

OGCTTCCCrC CATCAGGACC AGAOCTCCTC aCCTCCTCC TCTATATAGC GCGGCOCCCT 950 

CCGCrCCrCC TAGCTTCAOC ACCAGTGCAC CCOCACGCGC GCACACCCAC ACACCGACCA 1020 

CCAGOCAGCG CCrCCTCGCT TTGOCTCTCG CCTGAGGAGG GTTTAGCTGG AAGCAGAGCG 1080 

CGGGGCTTCC CGGGOGATCC 1100 



[0 0 8 8 ] iejy#-^ : 5 

1E?IJ(7>S$ : 20 
TTCTTAAGTA CrCAACrCAC 20 



20 



[0 08 9] i2?iJS-^ : 6 
I2?iJCDS^ : 21 

GCrGTGTGGG TCTGCGCCCCT 21 



(51)Int.Cl.' 



7432 - 4B 



F I 



C 1 2 P 19/16 
// A 2 3 L 1/10 
C 1 2 N 9A0 



Z 



9359- 4B 



